Serogroup W Neisseria meningitidis was the main cause of invasive meningococcal disease in Chile during 2012. The case-fatality rate for this disease was higher than in previous years. Genotyping of meningococci isolated from casepatients identified the hypervirulent lineage W:P1.5,2:ST-11, which contained allele 22 of the fHbp gene.
N eisseria meningitidis (meningococcus) is the causative pathogen of invasive meningococcal disease (IMD), which includes a set of infectious syndromes, mainly meningitis or meningococcemia (septicemia) and, less commonly, pneumonia or other infections (1) . Humans are the only reservoir for meningococcus, which usually colonizes the upper respiratory tract of ≈8%-25% of persons (1) .
In Chile, the incidence of IMD decreased steadily during 2000-2012 from 3.6 to 0.7 cases/100,000 inhabitants (2). However, deaths from this disease have not followed this trend; the case-fatality rate increased from 8.9% in 2009 to 14.1% in 2010, 14.7% in 2011, and 27.0% in 2012 (2,3). During this period, the distribution of meningoccal serogroups has changed. There has been a large increase in frequency of serogroup W meningococci, which has replaced serogroup B as the most common serogroup.
A In 2012, a total of 32 health care centers located throughout Chile reported 133 IMD cases. Of these cases, 103 were laboratory confirmed by bacterial isolation and biochemical identification (3). Serogroup was determined by slide agglutination with polyclonal antibodies. Genosubtyping was conducted by amplifying and sequencing variable regions 1 and 2 of the porA gene as described by Russell et al. (5) Variants were defined by reviewing the Neisseria PorA typing database (http://pubmlst. org/neisseria/PorA/). Sequence types (STs) were determined as described by Maiden et al. (6) on the basis of housekeeping genes abcZ, adk, aroE, fumC, gdh, pdh, and pgm. Sequences were compared with those in the Neisseria locus/sequence definition database (http://pubmlst. org/), and STs and CCs were assigned. The nomenclature used in this report, when appropriate, is serogroup: genosubtype: CC.
The fHbp genetic variant was identified as described by Brehony et al. (7) . Allele numbers were assigned by querying a public database (Neisseria Factor H binding protein sequence typing; http://pubmlst.org/neisseria/ fHbp/). Genotyping with higher resolution was conducted by using pulsed-field gel electrophoresis (PFGE) and restriction endonuclease SpeI. Electrophoretic profiles were analyzed by using BioNumerics software (Applied Maths NV, Sint-Martens-Latem, Belgium). A PFGE pattern was considered unique when ≥1 DNA bands in the electrophoretic migration profile differed from each other. A code was assigned to each pattern. To establish the magnitude of associations, we cross-tabulated data and calculated odds ratios (ORs) by using Med Calc software version (8) . Among this CC, 3 STs were identified, of which ST-11 was the most common ( Table 1) .
Genosubtyping of W:ST-11 strains obtained during 2012 indicated that 58/60 strains belonged to genosubtype P1.5,2 (Table 2 ). In addition, sequence analysis of the fHbp gene identified allele 22 as the most common variant; it was present in 58 (96.7%) of 60 strains that belonged to the W serogroup (Table 2 ). Allele 22 of fHbp was not detected in strains belonging to other serogroups, which indicated a strong association with W meningococci. These results indicated that most IMD cases reported during 2012 in Chile were caused by a hypervirulent genetic lineage of N. meningitidis serogroup W.
Serogroup W meningococci W:P1.5,2:ST-11 with allele 22 of fHbp were isolated from samples of 12 of 42 meningitis case-patients reported during 2012 and from 38 of 51 samples from meningococcemia case-patients. This association with meningococcemia cases was significant (OR 5.5, 95% CI 2.4-12.9, p = 0.0001). Overall, of 103 IMD case-patients in this study, 22 died. W:P1.5,2:ST-11 meningococci carrying allele 22 of fHbp were isolated from most patients with lethal cases. However, this association was not significant (16 of 22 deaths; OR 2.5, 95% CI 0.9-6.9, p = 0.08).
Analysis of W:P1.5,2:ST-11 meningococci by PFGE identified 9 electrophoretic patterns (Table 2) . PFGE showed that most hypervirulent W:ST-11 clones were closely related to each other. Meningococci with a ClNm-Spe-031 pattern caused most meningococcemia cases (Table 2) . However, this association was not significant (OR 1.8, 95% CI 0.59-5.38, p = 0.31). Of 16 lethal cas- es reported that were associated with W meningococci, 9 were caused by strains with the Cl-Nm-Spe-031 pattern, 3 by strains with the Cl-Nm-Spe-030 pattern, 3 by strains with the Cl-Nm-Spe-046 pattern, and 1 by a strain with the Cl-Nm-Spe-085 pattern.
Conclusions
We showed that most W meningococci belonged to a hypervirulent genetic lineage of the ST-11 CC. Hypervirulent serogroup W meningococci W:P1.5,2:ST-11, which has the fHbp gene allele 22, was the main cause of IMD in Chile during 2012. Its presence was associated with meningococcemia cases and partially accounted for more deaths during 2012 than in previous years. These isolates have a genetic profile similar to that of isolates from the first outbreak of IMD attributed to serogroup W, which affected the Hajj pilgrimage in Saudi Arabia in 2000, and to that of isolates from a larger outbreak in Burkina Faso in 2002 (9) . However, these isolates from Chile have allele ID 22 of fHbp instead of alleles ID 9 or ID 23. This allele has also been found in a hypervirulent W:P1.5,2:ST-11 strain in Mali in 1994 (10), but we have not found more instances of its presence.
Some genotypes of these isolates have been detected in serogroup W strains obtained in previous years, specifically genosubtype (8) , allele 22 of the fHbp gene (17 strains obtained in 2011), and specific PFGE patterns (9 strains were Cl-Nm-Spe-030, 4 were Cl-Nm-Spe-031, and 3 were Cl-Nm-Spe-046). These results indicate that hyperinvasive clones are circulating in Chile.
